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RESOURCE ALLOCATION INSTRUCTION 
METHOD AND DEVICE 

converting a decimal number r or obtained by converting a 
decimal number R which is obtained according to r , and the 
r and the R are as follows : 
when TECHNICAL FIELD 

The present disclosure relates to , but not limited to , the 
field of radio communications . m - 1 

So S N – M , r = 2M – 1 X 50 + 2v1 ; , 
Vi = 1 BACKGROUND 

10 

15 

m - 1 

= 0 

m - 1 
So < N – M . r = 2M - lyse X So + ' 203 ; 

Vi = 1 

35 

At present , Machine Type Communication ( MTC ) User and vl ; and s : - s , being in a predetermined one - to - one 
Equipment ( UE ) , also called Machine to Machine ( M2M ) corresponding relationship and v1 , E { 0 , 1 , 2 . . . , M - 2 } ; 
user communication equipment , is a main application form when 
of the current Internet of things . 

In recent years , a Long - Term Evolution ( LTE ) / Long - Term 
Evolution Advance ( LTE - Advance or LTE - A ) system has a 
high spectral efficiency , therefore more and more mobile So > N - M , r = 2M - 1 x ( N – M + 1 ) + 202 ; – 1 , 
operating companies select LTE / LTE - A as an evolution 
direction of a broadband wireless communication system . 20 
Various types of LTE / LTE - A - based MTC data services will and v2 ; and s ; - N being in a predetermined one - to - one 
also become more attractive . corresponding relationship and v2 , E { 0 , 1 , 2 . . . , M - 2 } , 
MTC equipment is usually low - cost equipment , and has herein s ; is an index of a resource allocated to the UE , and 

characteristics of relatively narrow Radio Frequency ( RF ) i = 0 , 1 . . . m - 1 , and m is a number of resources allocated to 
bandwidth supported by itself , single receiving antenna and 25 the UE , and s ; < si + 1 is met ; 
the like . RF sending and receiving bandwidth of the MTC R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant , 
equipment are usually 1 . 4 MHz , and the MTC equipment and “ mod ” represents a modulo operation ; 
can only send or receive data of no more than 6 Physical or , 
Resource Blocks ( PRBs ) . In a resource indication method of when 
a related technology , a bitmap manner can only be adopted 30 
under a condition that a bandwidth is smaller than 10 
Resource Blocks ( RBS ) . A resource allocation " type 1 ” is a 
bitmap manner based on a Resource Block Group ( RBG ) , 
and cannot indicate one or more RBs in any 6 continuous 
RBs . A resource allocation “ type 2 ” is a continuous resource 
allocation manner , and cannot indicate multiple discontinu and v3 , and si - s , being in a predetermined one - to - one cor 
ous RBs in any 6 continuous RBs . It can be seen that the responding relationship and v3 , E { 0 , 1 , 2 . . . , M - 2 } ; 
resource indication method of the related technology cannot when 
implement flexible scheduling of MTC UE . Moreover , due 40 
to a limit that RBs allocated to the MTC UE do not exceed 
6 continuous RBs , a bit number indicating a resource 
allocation of the MTC UE theoretically may be smaller than So > N – M , r = 2M - * ( N – M ) + 2N4 ; 

a bit number required by the resource indication method 
directly adopting the related technology . 45 

and v4 ; and s ; - N being in a predetermined one - to - one 
SUMMARY corresponding relationship and v4 ; € { 0 , 1 , 2 . . . , M - 2 } ; and 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . The below is the summary of a subject described in detail In an exemplary embodiment , vl ; = s ; - 8 , - 1 , and v2 ; = s ; in the present document , and the summary is not intended to 50 NI 30 N + M – 1 or v2 ; = N - 1 - s ; ; and limit the scope of protection of the claims . 
The present document provides a solution for indicating a V3 ; = S ; - S0 - 1 , and v4 ; S ; - N + M or v4 , = N - 1 - S ; . 

resource allocation , which can implement flexible schedul - In an exemplary embodiment , indicating the resource 
ing of UE and is relatively low in overhead . allocation by adopting a binary number includes : indicating 

A method for indicating a resource allocation includes : 55 one or more in any M continuous resources by adopting the 
determining a number of required indication bits accord - binary number , herein the binary number is obtained by 

ing to the following parameters : converting a decimal number r or obtained by converting a 
a number N of allocable resources in a system , and decimal number R which is obtained according to r , and the 
a maximum number M of allocated resources supported r and the R are as follows : 

by UE , herein 2sM < N ; and 60 when 
indicating the resource allocation by adopting a binary 

number , herein a bit number of the binary number is equal 
to the determined number of the indication bits . 

In an exemplary embodiment , indicating the resource 
allocation by adopting a binary number includes : indicating 65 
one or more in any M continuous resources by adopting the 
binary number , herein the binary number is obtained by 

m - 1 

m - 1 
' 29 Sm - 1 < M – 1 , r = - 1 ; 
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when or , 
when 

m - 2 
. 

Sm - 1 > M - 1 , r = 2M - l * ( Sm - 1 - M is " + 2 ) + 1 - 1 , ( M - 1 

x < N – M . r = 2M - * X + b ; * 2 - 1 

and v5 ; and Sm - 1 - s ; being in a predetermined one - to - one 
corresponding relationship and v5 , 8 { 0 , 1 , 2 , . . . , M - 2 } ; herein x is an index of a starting resource allocated to the 

herein s ; is an index of a resource allocated to the UE , and 10 UE , and b , b , . . . , bu , are binary bits obtained by 
i = 0 , 1 . . . m - 1 , and m is a number of resources performing a bitmap mapping on resources of which indexes 
allocated to the UE , and s } < Si + 1 is met ; are x + 1 , x + 2 , . . . , X + M – 1 ; 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant ; when 
or , 
when 

15 

M 

# 2N – M , r = 34 + « ( N = m ) + ( Š 6 • 2 - 4 ) - - 
Im - 1 smp < M – 1 , - = ( E * * - - = U 

m - 2 
) Sm - 1 > M - 1 , r = 7M - l * ( Sm - 1 – M is + 2 ) + 2vo ; 

20 
herein b? , b2 , . . . , bu are binary bits obtained by 

performing the bitmap mapping on resources of which 
when indexes are N - M , N - M + 1 , . . . , N - 1 ; and 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . 
25 In an exemplary embodiment , indicating the resource 

allocation by adopting a binary number includes : indicating 
one or more in any M continuous resources by adopting the 
binary number , herein the binary number is obtained by 
converting a decimal number r or obtained by converting a 

and vó ; and s ; - Sm - 1 being in a predetermined one - to - one 30 decimal number R which is obtained according to r . and the 
corresponding relationship and v6 , 8 { 0 , 1 , 2 , . . . , M - 2 } ; relationship and Voicu , 1 , 2 , . . . , M - 4 ) ; r and the R are as follows : 

herein s , is an index of a resource allocated to the UE , and when i = 0 , 1 . . . m - 1 , and m is a number of resources allocated to 
the UE , and s : < S ; 1 is met ; and 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . 35 
In an exemplary embodiment , v5 , = sm - 1 - S : - 1 or v5 = M 

1 + S ; - Sm - 1 ; and 
V6 ; = sm - 1 - S ; - 1 or v6 ; = M – 1 + S ; - Sm - 1 . 
In an exemplary embodiment , indicating the resource 

allocation by adopting a binary number includes : indicating 40 herein x is a maximum index of resources allocated to the 
one or more in any M continuous resources by adopting the UE , and bo , bi , b2 , . . . , bm - 1 are binary bits obtained by 
binary number , herein the binary number is obtained by performing a bitmap mapping on resources of which indexes 
converting a decimal number r or obtained by converting a are 0 , 1 , . . . , M - 1 ; 
decimal number R which is obtained according to r , and the when 
r and the R are as follows : 
when 

( M - 1 

* $ M – 1 , 1 = ( 26 - 2 ) - - Vi = 0 

45 

( M - 2 * > M = 1 , 8 = 2 * 4 = ( x – M + 2 ) + ( E - 2 ) - - ; X > M - 1 . r = 2M - * ( X - M + 2 + 7 * 
Vi = 0 M - 1 

* 5 N – Mor = 2 * - * x + 36 ; 211 ) 50 

herein bo , b1 , b2 , . . . , bM - 2 are binary bits obtained by 
performing the bitmap mapping on resources of which 
indexes are x - M + 1 , x - M + 2 , . . . , X - 1 ; 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant ; 
herein x is an index of a starting resource allocated to the 

UE , and b? , b2 , . . . DM - 1 are binary bits obtained by 
performing a bitmap mapping on resources of which indexes 55 
are x + 1 , X + 2 , . . . , x + M - 1 ; 
when 

or , 
when 

M - 1 ( M 
60 

- 2 

> ( N _ A 21 - 11 - 1 ; X > N - M . r = 2M - 1 * < M – 1 , = ( n = 2 ) - - ; x < M - 1 , r = b ; * x > N - M , r = 2 * 1 = ( N = m + 1 ) + ( : 2 - 4 ) . 2 - 1 . 

Vi = 1 

herein b? , b2 , . . . , bm - 1 are corresponding binary bits herein x is a maximum value of indexes of resources 
obtained by performing the bitmap mapping on resources of 65 allocated to the UE , and bo , b? , b2 , . . . , bM - 2 are binary bits 
which indexes are N - M + 1 , . . . , N - 1 ; obtained by performing a bitmap mapping on resources of 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant ; which indexes are 0 , 1 , . . . , M - 2 ; 
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when 

X > M 
MX ( M – 1 ) 

- 1 , r = - + ( x – M + 1 ) XM + L - 1 ; and 

M - 2 

x > M - 1 , r = 2M - 1 x ( x – M + 2 ) + b ; * 2 - 1 ; MM - 1 ) R = ( r + C ) mod MXN – M + 1 ) + 2 - ) , 

herein bo , b? , b2 , . . . , bm - 2 are binary bits obtained by 
performing the bitmap mapping on resources of which 
indexes are x - M + 1 , x - M + 2 , . . . , X - 1 ; and " 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . 
In an exemplary embodiment , indicating the resource 

allocation by adopting a binary number includes : indicating 
m continuous resources allocated to the UE by adopting the 
binary number , herein 1smsM , and the binary number is 15 
obtained by converting a decimal number r or obtained by 
converting a decimal number R which is obtained according 
to r , and the r and the R are as follows : 
when xsN - M , r = xxM + L - 1 ; 
herein x is an index of a starting resource allocated to the < 0 

UE , and L is a number of resources allocated to the UE ; 
when x > N - M , r = ( N - M + 1 ) xM + ? = 0N - 1 - ( i ) + L - 1 ; 

herein C is a constant , and 
L is a number of RBs allocated to the UE . 
In an exemplary embodiment , indicating the resource 

allocation by adopting a binary number includes : indicating 
m continuous resources allocated to the UE by adopting the 
binary number , herein 1smsM , and the binary number is 
obtained by converting a decimal number r , and the r is as 
follows : 

r = N ( L - 1 ) + x , 1sLsM , herein x is an index of a starting 
resource allocated to the UE , and L is a number of resources 
allocated to the UE , and N is a positive integer and NE { 15 , 
25 , 50 , 75 , 100 } , and M is a positive integer no more than 

In an exemplary embodiment , the number of the required 
indication bits is Q = llog2 ( ( N - M + 2 ) * 2M - 1 - 1 ) . 

In an exemplary embodiment , the number of the required 
indication bits is 

25 

R = ( r + C ) mod [ mx ( N – M + 1 ) + MCM = ) ) ) . 9 = [ 108 . ( Mx ( N – M + 1 ) + MM , = ) ; 

R = ( r + C ) mod { MX ( N – M + 1 ) + MOM – 1 ) , 

herein C is a constant ; 30 A device for indicating a resource allocation includes : 
or , a determining module , configured to determine a number when x < N - M , r = xxM + L - 1 ; of required indication bits according to the following param herein x is an index of a starting resource allocated to the eters : UE , and L is a number of resources allocated to the UE ; a number N of allocable resources in a system , and 
when x2N - M , r = ( N - M ) xM + ? ; - N - 1 - * ( i ) + L - 1 ; and 35 a maximum number M of allocated resources supported 

by User Equipment , UE , herein 2sM < N ; and 
an indicating module , configured to indicate the resource 

allocation by adopting a binary number , herein a bit number 
of the binary number is equal to the determined number of 

40 the indication bits . 
herein C is a constant . In an exemplary embodiment , the indicating module is 

In an exemplary embodiment , indicating the resource configured to indicate one or more in any M continuous 
resources by adopting the binary number , herein the binary allocation by adopting a binary number includes : indicating number is obtained by converting a decimal number r or m continuous resources allocated to the UE by adopting the 

binary number , herein 1smsM , and the binary number is 45 45 obtained by converting a decimal number R which is 
obtained according to r , and the r and the R are as follows : obtained by converting a decimal number r or obtained by when converting a decimal number R which is obtained according 

to r , and the r and the R are as follows : 
when xsM - 1 , r = - 0 * ( i ) + L - 1 ; 
herein x is a maximum index of resources allocated to the So < N - M , r = 2M - XS0 + zvl ; 

UE , and L is a number of the resources allocated to the UE ; 
when 

and vl ; and si - S , being in a predetermined one - to - one 
55 corresponding relationship and v1 , E { 0 , 1 , 2 . . . , M - 2 } ; 

MX ( M + 1 ) 
x > M - 1 , r = 2 + ( x – M ) XM + L - 1 ; when 

m - 1 50 

is 

2 

MM - 1 ) 
R = ( r + C ) mod MXN - M + 1 ) + - 

( m - 1 
+ 1 ) + 1 So > N - M , r = 21 - X ( N - M - 1 . 60 

herein C is a constant ; 
or , 
when x < M - 1 , r = - * ( i ) + L - 1 ; 
herein x is a maximum index of resources allocated to the 65 

UE , and L is a number of the resources allocated to the UE ; 
when 

and v2 ; and s ; - N being in a predetermined one - to - one 
corresponding relationship and v2 ; } { 0 , 1 , 2 , . . . , M - 2 } ; 

herein s , is an index of a resource allocated to the UE , and 
i = 0 , 1 . . . m - 1 , and m is a number of resources allocated to 
the UE , and s ; < $ i + 1 is met ; 
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R = ( r + C ) mod ( ( N - M + 2 ) * 2M – 1 – 1 ) , herein C is a constant , 
and “ mod ” represents a modulo operation ; 
or , 
when 

m - 1 

50 < N – M , r = 2 - * s0 + ( 23 ) Vi = 1 

and v6 ; and s ; - Sm - 1 being in a predetermined one - to - one 
corresponding relationship and v6 _ E { 0 , 1 , 2 , . . . , M - 2 } ; 

herein s ; is an index of a resource allocated to the UE , and 
i = 0 , 1 . . . m - 1 , and m is the number of the resources 

5 allocated to the UE , and s } < S + 1 is met ; and 
R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . 
In an exemplary embodiment , v5 = Sm - 1 - S : - 1 or v5 = M 

1 + S ; - Sm - i ; and 
v6 ; = Sm - 1 - S ; - 1 or v6 ; = M – 1 + S ; - Sm - 1 
In an exemplary embodiment , the indicating module is 

configured to indicate one or more in any M continuous 
resources by adopting the binary number , herein the binary 
number is obtained by converting a decimal number r or 
obtained by converting a decimal number R which is 
obtained according to r , and the r and the R are as follows : 
when 

10 

and v3 ; and si - s , being in a predetermined one - to - one 
corresponding relationship and v3 , 6 { 0 , 1 , 2 . . . , M - 2 } ; 
when 

( m - 1 

50 2 N – M , r = 2 * = + = ( N = m ) + ( E2 " : - 1 , So N – M , r = 2M - 1 * ( N – M ) + 

( M - 1 

x < N - M , r = 2 " - * X + b ; * 2 = 1 ; 
Vi = 1 

and v4 ; and s ; - N being in a predetermined one - to - one 20 
corresponding relationship and v4 ; E { 0 , 1 , 2 . . . , M - 2 } ; and 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . 
In an exemplary embodiment , vl = s ; - 8 , - 1 , and v2 ; = s ; 

N + M - 1 or v2 ; = N - 1 - s ; ; and herein x is an index of a starting resource allocated to the 
v3 ; = s ; - S0 - 1 , and v4 ; = s ; - N + M or v4 ; = N - 1 - 5 ; 25 UE , and b1 , 62 , . . . , bm - 1 are binary bits obtained by 25 
In an exemplary embodiment , the indicating module is eis performing a bitmap mapping on resources of which indexes 

configured to indicate one or more in any M continuous are x + 1 , x + 2 , . . . , X + M - 1 ; 
when resources by adopting the binary number , herein the binary 

number is obtained by converting the decimal number r or 
obtained by converting the decimal number R which is 30 
obtained according to r , and the r and the Rare as follows : x > N – M , r = 2M - 1 * ( N – M + 1 ) + | 
when 

M - 1 

> > N – M , r = 2 * * = ( N – M + 1 ) + ( 26 21 - ) - 1 ; b ; * 21 - 1 
Vi = 1 

35 m - 1 

Sw - 1 5M – 1 , = 24 - - ; Sm - 1 SM – 1 , r = ' 251 - 1 ; 
( ) 

herein b? , b2 , . . . , bm - 1 are corresponding binary bits 
obtained by performing the bitmap mapping on resources of 
which indexes are N - M + 1 , . . . , N - 1 ; 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant ; 
or , when 

40 when 

( m - 2 
( M 205 ; Sm - 1 > M - 1 , r = 2M - 1 * ( Sm - 1 - M + 2 ) + - 1 - 1 , x < N - M . r = 21 - * x + b ; * 2 - 1 
Vi = 1 

45 

and v5 ; and Sm - 1 - s ; being in a predetermined one - to - one herein x is an index of a starting resource allocated to the corresponding relationship and v5 , E { 0 , 1 , 2 , . . . , M - 2 } ; UE , and b1 , b2 , . . . , bm - 1 are the binary bits obtained by herein s ; is an index of a resource allocated to the UE , and performing the bitmap mapping on resources of which i = 0 , 1 . . . m - 1 , and m is the number of the resources 50 indexes are x + 1 , x + 2 , . . . , X + M – 1 ; allocated to the UE , and s } < S ; + 1 is met ; when R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant ; 
or , 
when 

xzN M , r = 2 * - * ( m ) + ( b : + 244 ) - 1 ; 55 
m - 1 

Sm2 < M - 1 , ( " ) - - ; 
when 

herein b? , b2 , . . . , bm are binary bits obtained by 
performing the bitmap mapping on resources of which 

60 indexes are N - M , N - M + 1 , . . . , N - 1 ; and 
R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . 
In an exemplary embodiment , the indicating module is 

configured to indicate one or more in any M continuous 
resources by adopting the binary number , herein the binary 

65 number is obtained by converting a decimal number r or 
obtained by converting a decimal number R which is 
obtained according to r , and the r and the R are as follows : 

( m - 2 
Sm - 1 > M - 1 , r = 2M - 1 * is . * ( Sm - 1 - M + 2 ) + 96 ; 1 - 1 , 

Vi = 0 
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herein C is a constant ; 
or , 
when x < N - M , r = xxM + L - 1 ; 
herein x is an index of a starting resource allocated to the 

5 UE , and L is a number of the resources allocated to the UE ; 
when 

( M - 1 

* 5M - 1 , r = ( 26 - 2 ) - 1 ; Vi = 0 

N - 1 - x 
herein x is a maximum index of resources allocated to the 

UE , and bo , bu , b2 , . . . , bM - 1 are binary bits obtained by 
performing a bitmap mapping on resources of which indexes 10 
are 0 , 1 , . . . , M - 1 ; 
when 

XXN – M , r = ( N – MXM + ( 1 ) + L - 1 ; and 

MM - 1 ) 
R = ( r + C ) mod MXN – M + 1 ) + M ( M – 1 ) 

x > M - 1 , r = 2M - 1 * ( x – M + 2 ) + 
M - 2 

b ; * 2 - 1 ; 
20 

herein bo , b1 , b2 , . . . , bM - 2 are binary bits obtained by 
performing the bitmap mapping on resources of which 
indexes are x - M + 1 , x - M + 2 , . . . , X - 1 ; 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant ; 

herein C is a constant . 
In an exemplary embodiment , the indicating module is 

configured to indicate m continuous resources allocated to 
the UE by adopting the binary number , herein 1smsM , and 
the binary number is obtained by converting a decimal 
number r or obtained by converting a decimal number R 
which is obtained according to r , and the r and the R are as 
follows : 
when xs - 1 , r = - * ( i ) + L - 1 ; 
herein x is the maximum index of resources allocated to 

the UE , and L is a number of the resources allocated to the 
UE ; 

when 

or , 
when 

M - 2 

* « M - 1 , r = { 0 , * 2 ) x < M - 1 , r = b ; * 2 - 1 : 

30 

R = ( 1 + C ) mod [ mx ( x – M + 1 ) + MM , – " ) . MM – 1 ) 
R = ( r + C mod MXN - M + 1 ) + 

( M - 2 

- 

R = ( r + C ) mod [ mx « N – M + 1 ) + MCM – 1 ) . 

MX ( M + 1 ) 
herein x is a maximum value of indexes of resources x > M – 1 , r = 2 + ( x – M ) XM + L - 1 ; 

allocated to the UE , and bo , bj , b2 , . . . , bm - 2 are binary bits 
obtained by performing a bitmap mapping on resources of 
which indexes are 0 , 1 , . . . , M - 2 ; 35 
when 

herein C is a constant ; 
or , 
when x < M - 1 , r = # ; - * ( i ) + L - 1 ; 

x 2M - 1 , r = 2M - 1 x ( x – M + 2 ) + b ; * 2 - 1 ; 40 herein x is a maximum index of resources allocated to the 
UE , and L is a number of the resources allocated to the UE ; 
when 

herein bo , b? , b2 , . . . , bM - 2 are the binary bits obtained 
by performing the bitmap mapping on the resources of 

MX ( M - 1 ) which indexes are x - M + 1 , x - M + 2 , . . . , X - 1 ; and 45 X > M - 1 , r = - - + ( x - M + 1 ) XM + L - 1 ; and 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . 
In an exemplary embodiment , the indicating module is 

configured to indicate m continuous resources allocated to 
the UE by adopting the binary number , herein 1smsM , and 
the binary number is obtained by converting a decimal herein C is a constant , and 
number r or obtained by converting a decimal number R L is a number of RBs allocated to the UE . 
which is obtained according to r , and the r and the R are as In an exemplary embodiment , the indicating module is 
follows : configured to indicate m continuous resources allocated to 
when xsN - M , r = xxM + L - 1 ; 55 the UE by adopting the binary number , herein 1smsM , and 
herein x is an index of a starting resource allocated to the the binary number is obtained by converting a decimal 

UE , and L is a number of the resources allocated to the UE ; number r , and the r is as follows : 
when r = N ( L - 1 ) + x , 1sLSM , herein x is an index of a starting 

resource allocated to the UE , and L is a number of the 
60 resources allocated to the UE , and N is a positive integer and 

NE { 15 , 25 , 50 , 75 , 100 } , and Mis a positive integer no more XXN - M , r = ( N - M + 1 ) XM + ( i ) + L - 1 ; than 7 . 
In an exemplary embodiment , the number , determined by 

R = ( r + C ) mod MXN - M + 1 ) + - the determining module , of the required indication bits is 
65 Q = log2 ( ( N - M + 2 ) * 2M - 1 - 1 ) . 

In an exemplary embodiment , the number , determined by 
the determining module , of the required indication bits is 

N - 1 - x 

i = 0 

MM - 1 ) R = ( v + Cymoefa x ( x – 1 + 1 ) + MCM = ) 
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Herein , s ; is an index of a resource allocated to the UE , 

and i = 0 , 1 . . . m - 1 , and m is a number of resources allocated Q = [ log ( MX ( N – M + 1 ) + M ( M – 1 ) ] . to the UE , and s < S ; + 1 is met 
R = ( r + C ) mod ( ( N - M + 2 ) * 24 - 1 - 1 ) , herein C is a constant , 

A computer - readable storage medium stores a computer iter 5 and “ mod ” represents a modulo operation . 
executable instruction , and the computer - executable instruc Or , when 
tion is used to execute any abovementioned method . 

Embodiments of the present disclosure may be applied to 
indicating an uplink and downlink resource allocation . The 10 so < N – M , r = 2M - 1 x 50 + 1 2° , v ; = S ; - $ 0 - 1 ; disclosed method may implement flexible scheduling of the 
UE , and is relatively low in overhead . The disclosed method 
is not limited to allocation of RBs on a physical layer , and 
may be adopted for allocation of any resources , including when 
frequency - domain resources , or time - domain resources , or 15 
code resources or mixtures of the above . 

After the drawings and the detailed descriptions are read So 2N - M , r = 2M - 1 * ( N – M ) + and understood , the other aspects can be understood . 

m - 1 

Vi = 1 

( m - 1 

Vi = 0 

20 BRIEF DESCRIPTION OF DRAWINGS Vi = s ; - N + M , or V ; = N - 1 - ; and 
R = ( r + C ) mod ( ( N – M + 2 ) * 2M - 1 – 1 ) , 

FIG . 1 is a flowchart of a method for indicating a resource 
allocation according to an embodiment of the present dis 
closure ; and herein C is a constant . 

FIG . 2 is a schematic diagram of a device for indicating os In an embodiment of the present disclosure , two calcula 
a resource allocation according to an embodiment of the tion methods are optional for calculating Vi , and when an 
present disclosure . Evolved Node B ( eNB ) allocates RBs to the UE , any one 

may be adopted for calculating V ; . 
DETAILED DESCRIPTION ( 2 ) When 

30 

( m - 1 
' 25 Sm - 1 < M – 1 , r = - 1 . 

= O 

When 

m - 2 

Sm - 1 > M - 1 , r = 2M - 1 * ( Sm - 1 - M + 2 ) + 40 
i = 0 

V ; = Sm - 1 - Si - 1 or v ; = M - 1 + S ; - Sm - 1 . 

Implements of the present disclosure will be described 
below with reference to the drawings and embodiments . 

It is important to note that the embodiments of the present 
disclosure and various characteristics in the embodiments 
may be combined with each other without conflicts . In 
addition , although a logic sequence is shown in the flow 
chart , the shown or described steps may be executed in a 
sequence different from that described here under some 
conditions 
Amethod for indicating a resource allocation , as shown in 

FIG . 1 , includes the following steps . 
In step 101 , a number of required indication bits is 

determined according to the following parameters : 
a number N of allocable resources in a system , and 
a maximum number M of allocated resources supported 

by UE , herein 25M < N . 
In step 102 , the resource allocation is indicated by adopt - 

ing a binary number and a bit number of the binary number 
is equal to the determined number of the indication bits . 

In an exemplary embodiment , that the resource allocation 
is indicated by adopting the binary number includes : indi 
cating one or more in any M continuous resources by 
adopting the binary number , herein the binary number is 
obtained by converting a decimal number r or obtained by 
converting a decimal number R which is obtained according 
to r , and the r and the R are one of the followings . 

( 1 ) When 
m - 1 

So < N – M , r = 2M - XS0 + ) 2 , v ; = S ; – So - 1 . 

Herein s ; is an index of the resource allocated to the UE , 
45 and i = 0 , 1 . . . m - 1 , and m is the number of the resources 

allocated to the UE , and s ; < si + 1 is met . 
R = ( r + C ) mod ( ( N - M + 2 ) * 2M - - - 1 ) , herein C is a constant . 
Or , when 

M - 1 

Vi = 0 

ed according 55 
when 

m - 2 smrt 2 M – 1 , r = 24 + € 45m - 1 – M + 2 ) + ( E2 " ) - 1 , Sm - 1 > M - 1 , r = 2 " - * ( Sm - 1 - M + 2 ) + 1 - 1 , 
60 Vi = 

When Vi = Sm - 1 – S ; - 1 or vi = M - 1 + S ; - Sm - 1 . 
m - 1 

So > N - M , r = 2M – 1 x ( N - M + 1 ) + 2011 - 1 , 
i = 0 

Vi = S ; - N + M - 1 or vi = N - 1 - Si . 
Herein , s ; is an index of the resource allocated to the UE , 

65 and i = 0 , 1 . . . m - 1 , and m is the number of the resources 
allocated to the UE , and s ; < S ; + 1 is met . 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . 
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( 3 ) When Or , when 

( M - 1 

X SN – M , r = 2M - 1 * x + b ; : 21 - 1 . 
lico < < M - 1 , r = ( 1 , 2 ) - - ( M - 2 

) b ; * 2 ' x < M - 1 , r = - 1 ; 

Herein x is an index of a starting resource allocated to the herein x is a maximum value of resource indexes allo 
UE , and bi , b2 , . . . , buy are binary bits obtained by cated to the UE , and bo , bi , b2 , . . . , bm - 2 are binary bits 
performing a bitmap mapping on resources of which indexes 10 obtained by performing the bitmap mapping on resources of 

which indexes are 0 , 1 , . . . , M - 2 ; 
when When 

performing a bitmap mapping on resou 

15 M - 2 
M - 1 x2 M - 1 , r = 2M – 1 x ( x – M + 2 ) + I b ; * 2 | – 1 ; x > N – M , r = 2M - 1 * ( N – M + 1 ) + b ; * 2 - 1 – 1 . i = 0 

( i = 0 

herein bo , b? , b2 , . . . , bM - 2 are the binary bits obtained Herein b1 , 62 , . . . , bm - 1 are corresponding binary bits 20 by performing the bitmap mapping on the resources of 
obtained by performing the bitmap mapping on resources of which indexes are x - M + 1 , X - M + 2 , . . . , X - 1 ; and 
which indexes are N - M + 1 , . . . , N - 1 . R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . In an exemplary embodiment , that the resource allocation 
Or , when is indicated includes : indicating the resource allocation by 

adopting the binary number , including : indicating m con 
tinuous resources allocated to the UE by adopting the binary 
number , herein 1smsM , and the binary number is obtained 

x < N - M , r = 21 - * X + ) by converting a decimal number r or obtained by converting 
a decimal number R which is obtained according to r , and 
the r and the R are one of the followings . 

herein x is the index of the starting resource allocated to ( 5 ) When XsN - M , r = xxM + L - 1 . 
the UE , and b? , b2 , . . . , bm - 1 are the binary bits obtained by Herein , x is an index of a starting resource allocated to the 
performing the bitmap mapping on the resources of which UE , and L is the number of resources allocated to the UE . 

When indexes are x + 1 , X + 2 , . . . , X + M - 1 ; 
when 

M - 1 

< < N – M , r = 9 * * + * + ( , 22 - 4 ) b ; * 2 - 1 

30 

35 

N - 1 - x 
X > N - M , r = ( N - M + 1 ) XM + + L - 1 . 

i = 0 x2 – M , r = 2 - N - M ) + Z - 2 - 1 - 1 : x > N - M , r = 21 - * ( N - M + b ; * 2 - 1 
i = 1 R = ( r + Cmod [ mx ( N = m + 1 ) + MOM , = 1 ) MM - 

R = ( r + C ) mod MXN - M + 1 ) + 40 

herein b? , b2 , . . . , bu are binary bits obtained by 
performing the bitmap mapping on resources of which herein C is a constant . 
indexes are N - M , N - M + 1 , . . . , N - 1 ; and Or , when x < N - M , r = xxM + L - 1 ; 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . 45 herein x is an index of a starting resource allocated to the 
( 4 ) When UE , and L is the number of resources allocated to the UE ; 

when 

* * M – 1 , = ( - 2 ) - . . N - 1 - x 
50 

Vi = 0 x > N - M , r = ( N - M XM + + L - 1 ; and 

R = { v + C ) mod?m X « N – M + 1 ) + MCM = " " ) . MM - 1 ) Herein , x is a maximum index of resources allocated to R = ( r + C ) mod MXN - M + 1 ) + 

the UE , and bo , b1 , b2 , . . . , bm - 1 are binary bits obtained by 
performing bitmap mapping on resources of which indexes 55 
are 0 , 1 , . . . , M - 1 . herein C is a constant . 
When ( 6 ) When xsH - 1 , r = & i - * ( i ) + L - 1 . 

Herein , x is a maximum index of the resources allocated 
to the UE , and L is the number of the resources allocated to 

60 the UE . X > M - 1 , r = 2 " - * ( x – M + 2 ) + b ; * 2 When 
MX ( M + 1 ) 

X > M - 1 , r = - 2 - + ( x – M ) XM + L - 1 . 

Herein , bo , b? , b2 , . . . , bm - 2 are binary bits obtained by MM - 1 ) 
R = ( r + C ) mod MXN – M + 1 ) + performing the bitmap mapping on resources of which 65 

indexes are x - M + 1 , X - M + 2 , . . . , X - 1 . 
R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . 

M - 2 

> > M – 1 , r = 24 + + ( 8 = M + 2 ) + ( 6 + 2 ) - 1 . - 1 . 

= 0 

R = ( r + C ) mod [ mx ( x – M + 1 ) + MCM = " ) . 
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herein C is a constant . 
Or , when x < M - 1 , r = - 6 * ( i ) + L - 1 ; 
herein x is a maximum index of resources allocated to the 

UE , and L is the number of the resources allocated to the UE . 
When 

and v2 ; and s ; - N are in a predetermined one - to - one corre 
sponding relationship and v2 , { 0 , 1 , 2 . . . , M - 2 } . 
Herein s ; is an index of a resource allocated to the UE , and 

i = 0 , 1 . . . m - 1 , and m is a number of resources allocated to 
5 the UE , and sz < S ; + 1 is met . 

R = ( r + C ) mod ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant , 
and “ mod ” represents a modulo operation ; 

+ x ( M 
x > M Or , – 1 ) 

- + ( x – M + 1 ) XM + L - 1 . - 1 , r = 
when 

10 MM 
R = ( r + C ) mod MXN - M + 1 ) + - 

m - 1 
1 - 1 X SO XS0 + 1 } ' 2v3 ; 

m - 1 

25 

MM - 1 ) 
= log MXN – M + 1 ) + 

So < N – M , r = 2 
herein C is a constant . 
( 7 ) r = N ( L - 1 ) + x , 15LsM , herein x is an index of a starting 15 
resource allocated to the UE , and L is the number of the 
resources allocated to the UE , and N is a positive integer and and v3 , and s ; - s , are in a predetermined one - to - one corre 
NE { 15 , 25 , 50 , 75 , 100 } , and M is a positive integer no more sponding relationship , and v3 , E { 0 , 1 , 2 , . . . , M - 2 } ; 
than 7 . when 

In an exemplary embodiment , for the abovementioned 20 
( 1 ) - ( 4 ) , the number of the required indication bits may be 
Q = llog2 ( ( N - M + 2 ) * 2M - 1 - 1 ) . So 2 N – M , r = 2M - 1 * ( N – M ) + 

In an exemplary embodiment , for the abovementioned 
( 5 ) - ( 7 ) , the number of the required indication bits is 

and v4 ; and s ; - N are in a predetermined one - to - one corre 
sponding relationship and v4 , E { 0 , 1 , 2 . . . , M - 1 } ; and 

Q = [ 108 , ( Mx { N – M + 1 ) + M " ̂ 2 = ) R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . 
Furthermore , vl = s , - S0 - 1 and v2 = s ; - N + M - 1 or v2 ; = N 

30 1 - s ; ; and As shown in FIG . 2 , a device for indicating a resource V3 ; = S ; - So - 1 , and v4 = s ; - N + M or v4 = N - 1 - s . allocation includes a determining module 21 and an indi ( 2 ) When cating module 22 . 
The determining module 21 is configured to determine a 

number of required indication bits according to the follow - 35 
ing parameters : 

a number N of allocable resources in a system , and 
a maximum number M of allocated resources supported 

by UE , herein 2sM < N . When 
The indicating module 22 is configured to indicate the 40 

resource allocation by adopting a binary number , herein a bit 
number of the binary number is equal to the determined 
number of the indication bits . 

In an exemplary embodiment , the indicating module 22 is 
configured to indicate one or more in any M continuous 43 
resources by adopting the binary number , herein the binary and v5 , and sm - 1 - s ; are in a predetermined one - to - one 
number is obtained by converting a decimal number r or corresponding relationship and v5 , E { 0 , 1 , 2 , . . . , M - 2 } . 
obtained by converting a decimal number R which is Herein , s , is an index of a resource allocated to the UE , 
obtained according to r , and the r and the R are one of the and i = 0 , 1 . . . m - 1 , and m is the number of the resources 
followings . allocated to the UE , and s ; < si + 1 is met . 

( 1 ) When R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . 

m - 1 

S25M - 1 , = ( 25 - 1 . 

m - 2 
Sm - 1 > M - 1 , r = 2 " * ( Sm - 1 - M + 2 ) + Vi - 1 

Or , 
when 

m - 1 

$ 0 $ N – M , r = 2 * - + % 50 + 22 " ) 55 
Vi = 1 

m - 1 

Sm - 1 < M - 1 , r = 25 - 1 : 

and vl ; and s ; - So are in a predetermined one - to - one corre 
sponding relationship and v1 , E { 0 , 1 , 2 , . . . , M - 2 } . 
when 60 when 

m - 1 ( m - 2 

So > N – M , r = 2M - 1 x ( N – M + 1 ) + 1 2v2 ; 1 – 1 , Sm - 1 > M - 1 , r = 2M - 1 * ( Sm - 1 - M + 2 ) + 206 ; - 1 , 
65 
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and v6 ; and s ; - Sm - 1 are in a predetermined one - to - one When 
corresponding relationship and v6 , E { 0 , 1 , 2 , . . . , M - 2 } ; 

herein s ; is an index of a resource allocated to the UE , and 
i = 0 , 1 . . . m - 1 , and m is the number of the resources x > M - 1 , r = 2M - 1 * ( x – M + 2 ) + b ; * 2 - 1 allocated to the UE , and sz < Si + 1 is met ; and Vio 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . 
Furthermore , v5 ; = sm - 1 - 8 ; - 1 or v5 ; = M – 1 + S ; - Sm - 1 ; and 

V6 ; = sm - 1 - s - 1 or v6 = M – 1 + S ; - Sm - 1 . Herein , bo , b1 , b2 , . . . , bm - 2 are binary bits obtained by 
performing the bitmap mapping on resources of which ( 3 ) When 10 indexes are x - M + 1 , x - M + 2 , . . . , X - 1 . 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . 
Or , 

( M - 1 when x < N - M . r = 2 * x + b ; * 2 
Vi = 1 

15 

Herein , x is an index of a starting resource allocated to the 
UE , and b , , b2 , . . . , by - , are binary bits obtained by 
performing bitmap mapping on resources of which indexes 
are x + 1 , x + 2 , . . . , X + M - 1 . 
When 

20 herein x is a maximum value of indexes of the resources 
allocated to the UE , and bo , bi , b2 , . . . , bm - 2 are binary bits 
obtained by performing the bitmap mapping on resources of 
which indexes are 0 , 1 , . . . , M - 2 ; 

when ( M - 1 

x > N – M , r = 2M - 1 * ( N – M + 1 ) + b ; * 21 - 1 – 1 , 25 
Vi = 1 

M - 2 

30 

Or , 
when 

x 2M - 1 , r = 2M - 1 x ( x – M + 2 ) + | 2 - 1 ; Herein b? , b2 , . . . , bm - 1 are corresponding binary bits 
obtained by performing the bitmap mapping on resources of 
which indexes are N - M + 1 , . . . , N - 1 . 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . herein bo , b1 , b2 , . . . , bm - 2 are the binary bits obtained 
by performing the bitmap mapping on the resources of 
which indexes are x - M + 1 , X - M + 2 , . . . , X - 1 ; and 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . 
35 In an exemplary embodiment , the indicating module 22 is 

configured to indicate m continuous resources allocated to 
the UE by adopting the binary number , herein 1smsl , and 
the binary number is obtained by converting a decimal 
number r or obtained by converting a decimal number R 

40 which is obtained according to r , and the r and the R are any 
herein x is an index of a starting resource allocated to the one of the followings . 

UE , and bi , b2 , . . . , bm - 1 are the binary bits obtained by ( 5 ) When xsN - M , r = xxM + L - 1 . 
performing the bitmap mapping on the resources of which Herein , x is an index of a starting resource allocated to the 
indexes are x + 1 , x + 2 , . . . , x + M - 1 ; UE , and L is the number of the resources allocated to the UE . 
when 45 When 

M - 1 x < N . – M , r = 2 * + + * + ( E632 - 4 ) = 

N - 1 - x 

x2N - M , r = 21 - 1 « ( – M ) + ( 36 42 4 - - ; x > N - M , r = 21 - * ( N - M + b ; * 2 - 1 - 1 X > N - M , r = ( N – M + 1 ) XM + + L - 1 . 
Vi = 1 50 

> > N – M , r = ( N – M + 1 ) xm + * ( ) + L - 1 . 
R = ( r + Omoa [ m « « N – M + 1 ) + MCM . = " ) M ( M – 1 ) 
R = ( r + C ) mod M X ( N - M + 1 ) + 

herein b? , b2 , . . . , by are binary bits obtained by 
performing the bitmap mapping on resources of which 
indexes are N - M , N - M + 1 , . . . , N - 1 ; and 

R = ( r + C ) mod ( ( N - M + 2 ) * 2M - 1 - 1 ) , herein C is a constant . 
( 4 ) When 

herein C is a constant ; 
55 Or , 

when x < N - M , r = xxM + L - 1 ; 
herein x is an index of a starting resource allocated to the 

UE , and L is the number of the resources allocated to the UE ; 
( M - 1 

60 * 5M - 1 , r = ( 30 ) « 2 ) - 1 . i = 0 N - 1 - x 

x > N – M , r = ( N – M ) XM + + L - 1 ; and 

– 1 ) M ( M R = ( r + C ) mod M * ( N – M + 1 ) + * - * Herein , x is a maximum index of resources allocated to 
the UE , and bo , b1 , b2 , . . . , bm - 1 are binary bits obtained by 65 
performing the bitmap mapping on resources of which 
indexes are 0 , 1 , . . . , M - 1 . 
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5 

when The method for indicating the resource allocation in the 
herein C is a constant . embodiment will be described below with allocation of RBs 
( 6 ) When xsM - 1 , r = X ; 0 * ( i ) + L - 1 . on the physical layer . 
Herein x is a maximum index of resources allocated to the 

UE , and L is the number of the resources allocated to the UE . 5 Supposed that a number of allocable RBs in a system is 
When N , and indexes of RBs are sequentially 0 , 1 , 2 , . . . , N - 1 , 

and here , the number of the allocable RBs in the system may 
be equal to an RB number corresponding to a system 

MX ( M + 1 ) bandwidth , and may also be smaller than the RB number 
X > M – 1 , r = - 2 + ( x – M ) XM + L - 1 . corresponding to the system bandwidth . For example , the 

MM - 1 ) system bandwidth is 20 MHz , while the number of the 
R = ( r + Cmod MXN - M + 1 ) + – allocable RBs may be only a part therein , for example , 

RB # 0 - RB # 39 . A maximum number of allocated RBs sup 
ported by UE is M , and M < N and M22 . The method for herein C is a constant . indicating the resource allocation may allocate any one or 

Or , 15 more in any M continuous RBs to the UE . Here , " continu when x < M - 1 , r = - * ( i ) + L - 1 ; ous ' refers to logically continuous , and physical resources 
herein x is a maximum index of resources allocated to the may be continuous , and may also be discontinuous . The UE , and L is the number of the resources allocated to the UE ; method for indicating the resource allocation may also be 
when adopted to allocate any m logically continuous RBs to the 20 UE , herein 1smsM . The number of bits required by the 

method for indicating the resource allocation is Q = llog ( ( N 
M4 x ( M – 1 ) 

x > M - 1 , r = - - + ( x – M + 1 ) XM + L - 1 ; and M + 2 ) * 2M - 1 - 1 ) , where [ • ] represents rounding up . Supposed 
that the number of RBs allocated to the MTC UE is m , and 

MM - 1 ) 
R = ( r + C ) mod MXN - M + 1 ) + - 1smsM , and indexes of the m RBs are s ; ( i = 0 , 1 . . . m - 1 ) , 

and s : < s ; + 1 is met . For example , the indexes of the RBS 
allocated to the UE are 7 , 8 and 10 , and then so = 7 , s , = 8 and 

herein C is a constant . Sz = 10 . 
( 7 ) r = N ( L - 1 ) + x , 1sLsM . Herein x is an index of a The resource allocation corresponds to a decimal number 

starting resource allocated to the UE , and L is the number of 30 r . 
the resources allocated to the UE , and N is a positive integer When sosN - M , and NE { 15 , 25 , 50 , 75 , 100 } , and M is a positive integer no 
more than 7 . 

For the abovementioned ( 1 ) – ( 4 ) , the number , determined 
by the determining module , of the required indication bits is 35 r = 2M - 1 XW + 2V : , v ; = S ; – 50 - 1 
Q = llog2 ( ( N - M + 2 ) * 2M - 1 - 1 ) . 
For the abovementioned ( 5 ) – ( 7 ) , the number , determined 

by the determining module , of the required indication bits is 
and w = so : 

40 Here , V = S ; - - 1 is an example only , and it may also be 
V = M - s , + So - 1 or other else as long as V ; and s ; - S , are in a 
one - to - one corresponding relationship and v ; E { 0 , 1 , 2 . . . , 
M – 2 } . Such a corresponding relationship is preset . w = s , is 
also an example only , and it may also be w = N - M - s , or 

Embodiment One 45 another form as along as w and so are in a one - to - one 
corresponding relationship , and we { 0 , 1 , 2 , . . . , N - M } . The 

An embodiment of the present disclosure provides a abovementioned formula has the first part only when m = 1 , 
method for indicating a resource allocation . For example , that is , r = 2 " - - xSo . 
the resources are RBs or carrier resources in an LTE system , When 
or may be time - domain resources such as sub - frames or 50 
frames , or may be code resources , or may be any combina 
tion of the above resources . Descriptions are made in the So > N - M . 
embodiment of the present disclosure with resource alloca 
tion of RBs in the LTE . A practical application is not limited 
to allocation of RBs . 55 

The method for indicating the resource allocation in the 
embodiment is adopted to indicate one or more in any M V ; = N - 1 - 5 ; . 
( M < N ) continuous resources in N resources . Here , ' continu 
ous ' refers to logically continuous . The M logically continu 
ous resources correspond to M physical resources in the 60 . Here , Vi = S ; - N + M - 1 is an example only , and it may also 
one - to - one manner , and the corresponding physical be Vi = N - 1 - s ; or other else as long as V ; and s ; - N are a 
resources may be continuous , and may also be discontinu one - to - one corresponding relationship and vE { 0 , 1 , 2 . . . , 
ous . For example , supposed that M = 3 and virtual resources M - 2 } . Such a corresponding relationship is preset . 
0 , 1 and 2 correspond PRBs 1 , 5 and 7 in the one - to - one The abovementioned formulae are represented under two 
manner respectively , and the three continuous virtual 65 conditions : S , SN - H and so > N - 1 , and the equal sign may 
resource blocks correspond to the three physically discon - practically be placed at the side of so > N - M , and the corre 
tinuous PRBs . sponding formula is given below . 

m - 1 

0 = 108 . ( mx ( N – M + 1 ) + MCM – P ) ] . 

m - 1 r = 2 * - + x ( – M + 1 + ( 24 ) - 1 , v = s – N + M – 1 or Vi = 0 
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( m - 1 
r = 2 - OM - lyw X W + 21 , V ; = S ; - So - 1 and w = SO . 

When ous ' refers to logically continuous , and physical resources 
may be continuous , and may also be discontinuous . The 
method for indicating the resource allocation may also be 

So < N - M , adopted to allocate any m continuous RBs to the UE , herein 
5 lsmsM . The number of bits required by the method for 

indicating the resource allocation is Q = llog2 ( ( N - M + 2 ) * 2m 
1 - 1 ) . Supposed that a number of RBs allocated to the MTC 
UE is m , and 1smsM , and indexes of the m RBs are s ; ( i = 0 , 
1 . . . m - 1 ) , and s ; < S , + 1 is met . The resource allocation Here , V ; FS ; - S0 - 1 is an example only , and it may also be 10 

V = M - s ; - so - 1 or other else as long as V ; and s ; - s , are in a corresponds to a decimal number r . 
one - to - one corresponding relationship and v , E { 0 , 1 , 2 . . . , When 
M - 2 } . Such a corresponding relationship is preset . w = s , is 
also an example only , and another form may also be adopted 
as long as w and so are in a one - to - one corresponding 15 Sm - 1 SM – 1 , 
relationship , and we { 0 , 1 , 2 , . . . , N - M - 1 } . 

When 

20 So N - M , 

m - 1 When = = * - * « ( N = m ) + ( _ 26 . ) - 1 , 3 = - W + M or r = 2M - 1 * ( N - M ) 2V 1 - 1 , V ; = S ; - N + M or 

v ; = N - 1 - Si . 25 Sm - 1 > M - 1 , 

m - 2 

r = 2 * - * - » * 2 ) – 1 . vi = Sura - 5 - 1 = 0 

35 . 

- 1 

40 

Here , Vi = S ; - N + M is an example only , and it may also be 
V = N - 1 - s ; or other else as long as Vi and s ; - N are in a 
one - to - one corresponding relationship and v , & { 0 , 1 , 2 . . . , 
M - 1 } . Such a corresponding relationship is preset . Vi = M - 1 + S ; - Sm - 1 and w = Sm - 1 - M + 2 . 

Practically , an eNB may notify the UE of a Qbit binary 
number corresponding to the decimal number . If the binary 
number is Co , C1 , . . . , C9 - 1 , then Herein , s ; is an index of a resource allocated to the UE , 

as and i = 0 , 1 . . . m - 1 , and m is the number of the resources 
allocated to the UE , and s ; < si + 1 is met . 

Herein , Vi = sm - 1 - 8 ; - 1 is an example only as long as v ; and r = Ž c . 22 . Sm - 1 - s ; are in a one - to - one corresponding relationship and 
V , E { 0 , 1 , 2 . . . , M - 2 } . The corresponding relationship is 
preset . w - sm - 1 - M + 2 is also an example only , and another 

For example , r = 15 , Q = 8 , and then the corresponding binary form may also be adopted as along as w and Sm - 1 are in a 
number is 00001111 . one - to - one corresponding relationship , and we { 2 , 3 , . . . , 

The abovementioned method for indicating the resource N - M + 1 } . When m = 1 , the abovementioned calculation for 
allocation may be transformed to form a new method for m ula for r does not include the part 
indicating a resource allocation . If the resource allocation in 45 
the new method for indicating the resource allocation is 
represented by a decimal number R , then R = ( r + C ) mod ( ( N 
M + 2 ) * 2M - 1 - 1 ) . Herein “ mod ” represents a modulo opera 
tion , and a value of r is mentioned above . The eNB may 
notify the UE of a Qbit binary number corresponding to the 50 
decimal number , as mentioned above , which will not be 
elaborated repeatedly . and r = 2M – 1 * w - 2 . 

The eNB determines a decimal number according to the The abovementioned formulae are represented under two abovementioned method , and then sends a binary number 
corresponding to the decimal number to the UE . After 55 conditions : Sm - 1SM - 1 and sm - 1 > M - 1 , and the equal sign 

may practically be placed at the side of sm - > M - 1 , and the receiving it , the UE determines RBs allocated to the UE by 
the eNB according to the binary number . corresponding formula is given below . 

When 
Embodiment Two 

60 
The embodiment solves the same problem as the embodi Sm - 1 < M – 1 , ment one . Supposed that a number of allocable RBs in a 

system is N , and indexes of RBs are sequentially 0 , 1 , 
2 , . . . , N - 1 , and a maximum number of allocated RBs 
supported by UE is M , and M < N and M22 . A method for 65 
indicating a resource allocation may allocate any one or 
more in any M continuous RBs to the UE . Here , " continu 

m - 2 
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When adopted to allocate any m continuous RBs to the UE , herein 
1smsM . The number of bits required by the method for 
indicating the resource allocation is Q = llog , ( ( N - M + 2 ) * 
2M - 1 - 1 ) . Supposed that a minimum index of the RBs Sm - 1 > M - 1 , 

5 allocated to the MTC UE is x . 
When xsN - M , 
bitmap mapping is performed on RBs of which indexes 

are x + 1 , X + 2 , . . . , X + M - 1 , and the RBs which are allocated 
v ; = Sm – 1 - s ; - 1 or to the MTC UE correspond to “ 1 ” , and the RBs which are 

= M - 1 + S ; – Sm - 1 and not allocated to the MTC UE correspond to “ O ” . Corre 10 sponding binary bits are set to be b , b , , . . . , bu _ 1 . Each RB 
W = Sm - 1 – M + 2 . of RBs of which indexes are X + 1 , x + 2 , . . . , X + M - 1 

corresponds to each bit in the binary b , , b2 , . . . , by , in a 
one - to - one manner , and a corresponding relationship is 

Herein , s ; is an index of a resource allocated to the UE , preset . For example , x + i corresponds to b ; , or x + i may also 
and i = 0 , 1 . . . m - 1 , and m is the number of the resources 15 correspond to be . A practical application is not limited 
allocated to the UE , and s ; < Sit1 is met . to such a corresponding manner as long as they are in the 

Herein , v ; = M – 1 + S ; - S , is an example only as long as v : one - to - one relationship . 
and s ; - Sm - 1 are in a one - to - one corresponding relationship The resource allocation corresponds to a decimal number 
and v ; { 0 , 1 , 2 . . . , M - 2 } . The corresponding relationship 
is preset . When m = 1 , the abovementioned calculation for 
mula for r does not include the part 

r : 

M - 1 

m - 2 

L = 0 

25 

When x > N - M , 
bitmap mapping is performed on RBs of which indexes 

are N - M + 1 , . . . , N - 1 , and the RBs which are allocated to and r = 2M - 1 * w - 2 . the MTC UE correspond to “ 1 ” , and the RBs which are not 
Practically , an eNB may notify the UE of a Qbit binary 30 allocated to the MTC UE correspond to “ O ” . Corresponding 

number corresponding to the decimal number . If the binary binary bits are set to be : bi , b2 , . . . , bm - 1 . The RBs of which 
number is Co , C1 , . . . , C0 - 1 , then indexes are N - M + 1 , . . . , N - 1 correspond to each bit in the 

binary b , , b2 , . . . , by - , in a one - to - one manner , and the 
corresponding relationship is preset . 

The resource allocation corresponds to a decimal number 35 0 - 1 
r = C ; 2 . r : 

i = 0 

40 

M - 1 For example , r = 15 , Q = 8 , and then the corresponding binary r = 2M - 1 * ( N – M + 1 ) + b ; * 21 - 1 - 1 . 
number is 00001111 . 1 = 1 

The abovementioned method for indicating the resource 
allocation may be transformed to form a new method for The abovementioned formulae are represented under two indicating a resource allocation . If the resource allocation in conditions : xsN - M and x > N - M , and the equal sign may the new method for indicating the resource allocation is s practically be placed at the side of x > N - M , and the corre represented by a decimal number R , then R = ( r + C ) mod ( ( N - 45 sponding formula is given below . 
M + 2 ) * 2M - 1 - 1 ) , herein a value of r is mentioned above . The When x < N - M , eNB may notify the UE of a Qbit binary number corre bitmap mapping is performed on the RBs of which 
sponding to the decimal number , as mentioned above , which indexes are x + 1 , X + 2 , . . . , X + M - 1 , and the RBs which are will not be elaborated repeatedly . allocated to the MTC UE correspond to “ 1 ” , and the RBs 

The eNB determines a decimal number according to the 50 which are not allocated to the MTC UE correspond to “ O ” . 
abovementioned method , and then sends a binary number The corresponding binary bits are set to be : b , b , , . . . , bmi . 
corresponding to the decimal number to the UE . After Each RB of RBs of which indexes are x + 1 , x + 2 , . . . , X + M - 1 receiving it , the UE determines RBs allocated to the UE by corresponds to each bit in the binary b , , b2 , . . . , bm - 1 in a the eNB according to the binary number . one - to - one manner , and the corresponding relationship is 55 

Embodiment Three preset . For example , x + i corresponds to b ; , or x + i may also 
correspond to bm - 1 - z . The practical application is not limited 

The embodiment solves the same problem as the embodi to such a corresponding manner as long as they are in the 
one - to - one corresponding relationship . ment one . Supposed that a number of allocable RBs in a The resource allocation corresponds to the decimal num system is N , and indexes of RBs are sequentially 0 , 1 , 601 ber r : 2 , . . . , N - 1 , and a maximum number of allocated RBs 

supported by UE is M , and M < N and M22 . A method for 
indicating a resource allocation may allocate any one or 
more in any M continuous RBs to the UE . Here , ' continu r = 2M - 1 * x + b ; * 21 - 1 
ous ' refers to logically continuous , and physical resources 65 
may be continuous , and may also be discontinuous . The 
method for indicating the resource allocation may also be 

( M - 1 

Vi = 1 



10 
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When x - N - M , binary bits are set to be : bo , b1 , b2 , . . . , bM - 1 . Each RB of 
bitmap mapping is performed on RBs of which indexes the RBs of which indexes are 0 , 1 , . . . , M - 1 correspond to 

are N - M , N - M + 1 , . . . , N - 1 , and the RBs which are each bit in the binary bo , b? , b2 , . . . , bm - 1 in a one - to - one 
allocated to the MTC UE correspond to “ 1 ” , and the RBS manner , and a corresponding relationship is preset . 
which are not allocated to the MTC UE correspond to “ O ” . 5 The resource allocation corresponds to a binary number r : 
Corresponding binary bits are set to be : b? , b2 , . . . , bm . The 
RBs of which indexes are N - M , N - M + 1 , . . . , N - 1 
correspond to each bit in the binary b? , b2 , . . . , bm - 1 in a 
one - to - one manner , and the corresponding relationship is 
preset . 

The resource allocation corresponds to a decimal number 
When x > M - 1 , 
bitmap mapping is performed on RBs of which indexes 

are x - M + 1 , x - M + 2 , . . . , x - 1 , and the RBs which are 
allocated to the MTC UE correspond to “ 1 ” , and the RBs 
which are not allocated to the MTC UE correspond to “ O ” . 
Corresponding binary bits are set to be : bo , b1 , b2 , . . . , bm - 1 · 
Each RB of RBs of which indexes are x - M + 1 , X - M + 

Practically , an eNB may notify the UE of a Qbit binary 20 2 , . . . , X - 1 correspond to each bit in the binary bo , bi , 
number corresponding to the decimal number . If the binary b2 , . . . , bm - 2 in a one - to - one manner , and a corresponding 
number is co , C1 , . . . , 00 - 1 , the relationship is preset . A practical application is not limited to 

a certain corresponding manner as long as they are in the 
one - to - one corresponding relationship . 

25 The resource allocation corresponds to a decimal number 
r = c ; : 21 . r : 

15 

r = 24 + « ( N – M ) + ( Žo : * 21 - 4 ) - 1 . L = 

Q - 1 

M - 2 - = 24 + 248 – M + 1 ) * ( E420 - - 30 O 

CO 

For example , r = 15 , Q = 8 , and then the corresponding binary r = 2M - 1 * ( x – M + 1 ) + b ; ; number is 00001111 . 
The abovementioned method for indicating the resource 

allocation may be transformed to form a new method for 
indicating a resource allocation . If the resource allocation in The abovementioned formulae are represented under two 
the new method for indicating the resource allocation is conditions : XSM - 1 and x > M - 1 , and the equal sign may 
represented by a decimal number R , then R = ( r + C ) mod ( ( N - 35 practically be placed at the side of x > M - 1 , and the corre 
M + 2 ) * 2M - 1 - 1 ) , herein a value of r is mentioned above . The sponding formula is given below . 
eNB may notify the UE of a Qbit binary number corre Obit binary number corre - When x < M - 1 , 
sponding to the decimal number , as mentioned above , which bitmap mapping is performed on RBs of which indexes 
will not be elaborated repeatedly . are 0 , 1 , . . . , M - 2 , and the RBs which are allocated to the 

The eNB determines a decimal number according to the 40 MTC UE correspond to “ 1 ” , and the RBs which are not 
abovementioned method , and then sends a binary number allocated to the MTC UE correspond to “ 0 ” . Corresponding 
corresponding to the decimal number to the UE . After binary bits are set to be : bo , b1 , B2 , . . . , bm - 2 . Each RB of 
receiving it , the UE determines RBs allocated to the UE by the RBs of which indexes are 0 , 1 , . . . , M - 2 correspond to 
the eNB according to the binary number . each bit in the binary bo , bi , b2 , . . . , bm - 2 in a one - to - one 

45 manner , and a corresponding relationship is preset . 
Embodiment Four The resource allocation corresponds to the decimal num 

ber r : 
The embodiment solves the same problem as the embodi 

ment one . Supposed that a number of allocable RBs in a 
system is N , and indexes of RBs are sequentially 0 , 1 , 50 
2 , . . . , N - 1 , and a maximum number of allocated RBs 
supported by UE is M , and M < N and M22 . A method for 
indicating a resource allocation may allocate any one or 
more in any M continuous RBs to the UE . Here , " continu When x M - 1 , 
ous ' refers to logically continuous , and physical resources 55 bitmap mapping is performed on the RBs of which 
may be continuous , and may also be discontinuous . The indexes are x - M + 1 , X - M + 2 , . . . , X - 1 , and the RBs which 
method for indicating the resource allocation may also be are allocated to the MTC UE correspond to “ 1 ” , and the RBs 
adopted to allocate any m continuous RBs to the UE , herein which are not allocated to the MTC UE correspond to “ O ” . 
1smsM . The number of bits required by the method for The corresponding binary bits are set to be : bo , b , 
indicating the resource allocation is = log ( ( N - M + 2 ) * 60 b , . . . , bus . Each RB of RBs of which indexes tare 
2M - 1 - 1 ) . Supposed that a maximum index of the RBS X - M + 1 , X - M + 2 , . . . , x - 1 correspond to each bit in the 
allocated to the MTC UE is x . binary bo , b1 , b2 , . . . , bm - 2 in a one - to - one manner , and the 
When xsM - 1 , corresponding relationship is preset . The practical applica 
bitmap mapping is performed on RBs of which indexes tion is not limited to a certain corresponding manner as long 

are 0 , 1 , . . . , M - 1 , and the RBs which are allocated to the 65 as they are in the one - to - one corresponding relationship . 
MTC UE correspond to “ 1 ” , and the RBs which are not The resource allocation corresponds to a decimal 
allocated to the MTC UE correspond to “ O ” . Corresponding number r : 

i = 0 
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The abovementioned method for indicating the resource 
allocation may be transformed to form a new method for 
indicating a resource allocation . If the resource allocation in 
the new method for indicating the resource allocation is 

5 represented by a decimal number R , then 
Practically , an eNB may notify the UE of a Qbit binary 

number corresponding to the decimal number . If the binary 
number is co , C1 , . . . , 00 - 1 , then 

r = 2 * + + ( x – M + 2 ) + ( 6 + 2 ) - 1 . ( i = 0 

MM - 1 ) ) 
R = ( r + C ) mod MXN – M + 1 ) + 

10 

Q - 1 

i = 0 
herein a value ofr is mentioned above . The eNB may notify r = - 2 . the UE of a Qbit binary number corresponding to the 
decimal number , as mentioned above , which will not be 

15 elaborated repeatedly . 
For example , r = 15 , Q = 8 , and then the corresponding binary The eNB determines a decimal number according to the 
number is 00001111 . abovementioned method , and then sends a binary number 

The abovementioned method for indicating the resource corresponding to the decimal number to the UE . After 
allocation may be transformed to form a new method for receiving it , the UE determines RBs allocated to the UE by 
indicating a resource allocation . If the resource allocation in 20 the eNB according to the binary number . 
the new method for indicating the resource allocation is 
represented by a decimal number R , then R = ( r + C ) mod ( ( N Embodiment Six 
M + 2 ) * 2M - 1 - 1 ) , herein a value of r is mentioned above . The 
eNB may notify the UE of a Qbit binary number corre - The embodiment provides a method for indicating a 
sponding to the decimal number , as mentioned above , which 25 resource allocation . Supposed that a number of allocable 
will not be elaborated repeatedly . RBs in a system is N , and indexes of RBs are sequentially 

The eNB determines a decimal number according to the 0 , 1 , 2 , . . . , N - 1 , and a maximum number of allocated RBs 
abovementioned method , and then sends a binary number supported by UE is M , and M < N and M22 . The method for 
corresponding to the decimal number to the UE . After indicating the resource allocation may allocate any m con 
receiving it , the UE determines RBs allocated to the UE by 30 tinuous RBs to the UE , herein lsmsM . Here , " continuous ' 
the eNB according to the binary number . refers to logically continuous , and physical resources may 

be continuous , and may also be discontinuous . The number 
Embodiment Five of bits required by the method for indicating the resource 

allocation is 
The embodiment provides a method for indicating a 35 

resource allocation . Supposed that a number of allocable 
RBs in a system is N , and indexes of RBs are sequentially 
0 , 1 , 2 , . . . , N - 1 , and a maximum number of allocated RBs 
supported by UE is M , and M < N and M22 . The method for an 
indicating the resource allocation may allocate any m con - Supposed a maximum index of RBs allocated to the UE 
tinuous RBs to the UE , herein lsmsM . Here , " continuous ' is x and a number of RBs allocated to the UE is L , then the 
refers to logically continuous , and physical resources may resource allocation corresponds to a decimal number r : 
be continuous , and may also be discontinuous . The number when xsM - 1 , r = - 0 * ( i ) + L - 1 ; and 
of bits required by the method for indicating the resources when 
allocation is 

35 

= [ 1080 ( MX ( N – M + 1 ) + MCM - P ) MM - 1 ) 
MXN – M + 1 ) + - 

- ( M M 
– 

+ 1 ) 
X > M - 1 , r = + ( x – M XM + L - 1 . 

Q = 18 ( m x ( N – M + 1 ) + MCM = ? ) ) 50 
The abovementioned formulae are represented under two 

Supposed an index ( i . e . minimum index ) of a starting RB conditions : XSM - l and conditions : xsM - 1 and x > M - 1 , and the equal sign may 
allocated to the UE is x and a number of RBs allocated to the practically be placed at the side of x > M - 1 , and the corre 
UE is L , then the resource allocation corresponds to a sponding formula is given below . 
decimal number r : When x < M - 1 , r = 2 = 6 * ( i ) + L - 1 ; and 

when xsN - M , r = xxM + L - 1 ; and when 
when x > N - M , r = ( N - M + 1 ) xM + S ; - 6N - 1 - * ( i ) + L - 1 . 
The abovementioned formulae are represented under two 

M® ( M - 1 ) conditions : xsN - M and x > N - M , and the equal sign may X > M - 1 , r = + ( x – M + 1 ) M + L - 1 . 2 practically be placed at the side of x > N - M , and the corre - 60 
sponding formula is given below . 
When x < N - M , r = xxM + L - 1 ; and Practically , an eNB may notify the UE of a Qbit binary 
when x2N - M , r = ( N - M ) xM + S ; - N - 1 - * ( i ) + L - 1 . number corresponding to the decimal number , which is 
Practically , an eNB may notify the UE of a Qbit binary similar to the above embodiments and will not be elaborated 

number corresponding to the decimal number , which is 65 repeatedly . 
similar to the above embodiments and will not be elaborated The abovementioned method for indicating the resource 
repeatedly . allocation may be transformed to form a new method for 
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indicating a resource allocation . Supposed the resource be implemented by a flow of a computer program . The 
allocation in the new method for indicating the resource computer program may be stored in a computer - readable 
allocation is represented by a decimal number R , then storage medium . The computer program is executed on a 

corresponding hardware platform ( such as a system , equip 
ment , a device and an apparatus ) , and during execution , one 

MM - 1 ) or combination of the steps of the method embodiments is R = ( r + C ) mod Mx ( N – M + 1 ) + - 
included . 

In an exemplary embodiment , all or part of the steps of the 
herein a value ofr is mentioned above . The eNB may notify abovementioned embodiments may also be implemented by 
the UE of a Qbit binary number corresponding to the 10 virtue of an integrated circuit , and these steps are manufac 
decimal number , as mentioned above , which will not be tured into integrated circuit modules respectively , or mul 
elaborated repeatedly . tiple modules or steps therein are manufactured into a single 

The eNB determines a decimal number according to the integrated circuit module for implementation . 
abovementioned method , and then sends a binary number 1 The devices / function modules / function units in the 
corresponding to the decimal number to the UE . After 15 abovementioned embodiments may be implemented by 
receiving it , the UE determines RBs allocated to the UE by adopting a universal computing device , and they may be 
the eNB according to the binary number . concentrated on a single computing device , and may also be 

distributed on a network formed by multiple computing 
Embodiment Seven devices . 20 

When being implemented in the form of a software The embodiment provides a method for indicating a function module and sold or used as independent products , resource allocation . Supposed that a number of allocable the devices / function modules / function units in the above RBs in a system is N , and indexes of RBs are sequentially mentioned embodiments may be stored in a computer 0 , 1 , 2 , . . . , N - 1 , and a maximum number of allocated RBs 25 readable storage medium . The abovementioned computer supported by UE is M , and M < N and M > 2 . The method for 25 readable storage medium may be a read - only memory , a indicating the resource allocation may allocate any m con magnetic disk , an optical disk and the like . tinuous RBs to the UE , herein 1smsM . The number of bits 
required by the method for indicating the resource allocation 

INDUSTRIAL APPLICABILITY 
30 

Q = ( 108 ( M « ( N – M + 1 ) + M ( M = 1 ) 
The embodiments of the present disclosure may be 

applied to indicating an uplink and downlink resource 
allocation , and can implement flexible scheduling of the UE 
and relatively low overhead . Moreover , the embodiments of 

35 Supposed an index ( i . e . a minimum index ) of a starting the present disclosure are not limited to allocation of RBs on 
RB allocated to the UE is x and a number of RBs allocated a physical layer , and may be adopted for allocation of any 
to the UE is L , the resource allocation corresponds to a sponds to resources , including frequency - domain resources , or time 

decimal number r : domain resources , or code resources or mixtures of the 
above . 

r = N ( L - 1 ) + x . 40 
During indicating of the resource allocation , N may be a What is claimed is : 

positive integer in a set { 15 , 25 , 50 , 75 , 100 ) , and M may 1 . A method for indicating a resource allocation , com 
be a positive integer no more than 7 . prising : 

The abovementioned method for indicating the resource an evolved NodeB ( NB ) determining required indication allocation is transformed to form a new method for indicat bits according to the following parameters : ing a resource allocation . Supposed the resource allocation 
in the new method for indicating the resource allocation is a number N of allocable resources in a system , and 
represented by a decimal number R , then a maximum number M of allocated resources supported 

by User Equipment , UE , wherein 2sM < N ; and 
the eNB indicating the resource allocation by adopting the 

MM - 1 ) ) 
R = ( r + C ) mod Mx ( N - M + 1 ) + indication bits ; wherein the method for indicating a 

resource allocation further comprises : the indication 
bits are determined according to r , and the r is as 

herein a value of r is mentioned above . An eNB may notify 55 follows : 
the UE of a Qbit binary number corresponding to the when 
decimal number , as mentioned above , which will not be 
elaborated repeatedly . xsN - M , r = xxM + L - 1 ; 

In the embodiments of the present disclosure , when the 
same resource is indicated in a system , and one of r or R is 60 wherein x is an index of a starting resource allocated to 
selected for indicating according to a default or predeter the UE , and L is a number of resources allocated to the 
mined manner , and one of the abovementioned manners is UE ; wherein the method implements flexible schedul 
selected to calculate r . That is , when a source in a system is ing of UE , and relatively low overhead . 
indicated , a uniquely determined manner is adopted to 2 . The method according to claim 1 , wherein the method 
calculate an adopted decimal number . 65 for indicating a resource allocation further comprises : the 

Those ordinary skilled in the art should know that all or indication bits are determined according to r , and the r is as 
part of the steps of the abovementioned embodiments may follows : 

50 
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when do i = 0 , 1 . . . m - 1 , and m is a number of resources allocated to 
the UE , and s ; < S ; + 1 is met ; or , when thone se resueces located to 

m - 1 

SO S N – M , r = 2M – 1x50 + 2v1 ; m - 1 

Sm - 1 < M - 1 , r = 251 - 1 ; 
= 0 

and vl ; and s ; - S . being in a predetermined one - to - one 
corresponding relationship and v1 , E { 0 , 1 , 2 . . . , M - 2 } ; 
when 

when 
10 

m - 2 

Sm - 1 2M – 1 , r = 2M - 1 * ( m - 1 - M + 2 ) m - 1 

So > N – M , r = 2M – 1 x ( N – M + 1 ) + 202 ; 1 - 1 , 
Vi = 0 

15 

and v2 , and sz - N being in a predetermined one - to - one 
corresponding relationship and v2 , E { 0 , 1 , 2 . . . , M - 2 } , 
wherein s ; is an index of a resource allocated to the UE , 

and i = 0 , 1 . . . m - 1 , and m is a number of resources 20 
allocated to the UE , and s ; < S ; + 1 is met ; 

or , 
when 

25 

and v6 ; and si - Sm - 1 being in a predetermined one - to - one 
corresponding relationship , and v6 , { 0 , 1 , 2 , . . . , M - 2 } ; 

wherein s ; is an index of a resource allocated to the UE , 
and i = 0 , 1 . . . m - 1 , and m is a number of resources 
allocated to the UE , and s ; < si « , is met . 

5 . The method according to claim 4 , wherein 
V5 ; = Sm – 1 – 5 ; - 1 or v5 ; = M – 1 + S ; - Sm – 1 ; and 
V6 ; = 5m - 1 - 3 , - 1 or v6 ; = M – 1 + S ; - Im 1 . 

6 . The method according to claim 1 , wherein the method 
for indicating a resource allocation further comprises : the 
indication bits are determined according to r , and the r is as 
follows : 
when 

m - 1 

so < N – M , r = 2 * - + x3 + ( 23 ) 
and v3 ; and s ; - s , being in a predetermined one - to - one cor - 30 
responding relationship and v3 , E { 0 , 1 , 2 . . . , M - 2 } ; 
when 

M - 1 

XSN – M , r = 2M – 1 * x + b ; * 21 - 1 . 
Vi = 1 

( m - 1 35 

$ 02 N M , r = 2 = + = ( N – M ) + ( 24 ) - wherein x is an index of a starting resource allocated to 
the UE , and b? , b2 , . . . , bm - 1 are binary bits obtained 
by performing a bitmap mapping on resources of which 
indexes are X + 1 , X + 2 , . . . , X + M - 1 ; 

when 
40 

and v4 ; and s ; - N being in a predetermined one - to - one 
corresponding relationship and v4 , E { 0 , 1 , 2 . . . , M - 2 } . 

3 . The method according to claim 2 , wherein 
( M - 1 

vl ; = s ; - 80 - 1 , and v2 ; = s ; - N + M - 1 or v2 ; = N – 1 – s ; ; and x > N - M , r = 2M – 1 * ( N – M + 1 ) + bi * 21 - 1 | – 1 ; 
Vi = 1 

45 45 
V3 ; = ; - 50 - 1 , and v4 ; = s ; - N + M or v4 ; = N - 1 - 5 ; . 

4 . The method according to claim 1 , wherein the method 
for indicating a resource allocation further comprises : the 
indication bits are determined according to r , and the r is as 
follows : 
when 

wherein b? , b2 , . . . , BM - 1 are corresponding binary bits 
obtained by performing the bitmap mapping on 
resources of which indexes are N - M + 1 , . . . , N - 1 ; 

or , when 50 

( M - 1 

< < N – M , r = 2 * - • + ( 642 ) m - 1 
Vi = 1 Sama 5 M – 1 , r = ( 20 ) - 1 ; 55 i = 0 

when 
wherein x is an index of a starting resource allocated to the 
UE , and b1 , 62 , . . . , DM - 1 are binary bits obtained by 
performing a bitmap mapping on resources of which indexes 
are x + 1 , x + 2 , . . . , X + M - 1 ; 
when m sem s > M – 1 , r = 26 - 1 4 - 6 m – Ma + 2 ) + ( E3 - 5 ) - - - 

- 2 

) Sm - 1 > M - 1 , r = 21 - 1 * ' s * * ( Sm - 1 - M + 2 ) + 

and v5 , and Sm - 1 - s ; being in a predetermined one - to - one 65 
corresponding relationship and v5 , E { 0 , 1 , 2 , . . . , M - 2 } ; 
wherein s ; is an index of a resource allocated to the UE , and 
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wherein b? , b2 , . . . , bm are binary bits obtained by when 

performing the bitmap mapping on resources of which 
indexes are N - M , N - M + 1 , . . . , N - 1 . 

MX ( M - 1 ) 7 . The method according to claim 1 , wherein the method X > M - 1 , r = - 2 + ( x – M + 1 ) XM + L - 1 ; 
for indicating a resource allocation further comprises : the 5 
indication bits are determined according to r , and the r is as 
follows : and L is a number of RBs allocated to the UE . 
when 9 . The method according to claim 1 , wherein the method 

for indicating a resource allocation further comprises : the 
10 indication bits are determined according to r , and the r is as 

follows : 
r = N ( L - 1 ) + x , 1sLsM , wherein x is an index of a starting 

resource allocated to the UE , and L is a number of 
resources allocated to the UE , and N is a positive 
integer and NE { 15 , 25 , 50 , 75 , 100 ) , and M is a wherein x is a maximum index of resources allocated to positive integer no more than 7 . 

the UE , and bo , bz , b2 , . . . , BM - 1 are binary bits 10 . The method according to claim 2 , wherein the number 
obtained by performing a bitmap mapping on resources of the required indication bits is Q = llog2 ( ( N - M + 2 ) * 
of which indexes are 0 , 1 , . . . , M - 1 ; 2M - 1 - 1 ) . 

when 11 . The method according to claim 1 , wherein the number 
of the required indication bits is 

M - 1 

15 

2 

* > M – 1 , r = 2 * - + * ( – M + 2 ) + ( 6 021 ) - Q = [ 108 ( mx { N – M + 1 ) + MCM – 1 ) ] . M X ( N – M 
MM - 1 

+ 1 ) + - = 0 

25 

M - 2 
b ; * 2 – 1 : 

35 
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wherein bo , b , b2 , . . . , by _ 2 are binary bits obtained by 12 . A device for indicating a resource allocation , com 
performing the bitmap mapping on resources of which prising hardware for performing instructions in a non 
indexes are x - M + 1 , x - M + 2 , . . . , X - 1 ; or , when transitory computer - readable storage medium which 

30 executes steps : 
determine required indication bits according to the fol 

lowing parameters : 
x < M - 1 , r = a number N of allocable resources in a system , and 

a maximum number M of allocated resources supported 
by User Equipment , UE , wherein 2sM < N ; and 

indicate the resource allocation by adopting the indication wherein x is a maximum value of indexes of resources bits ; wherein the indication bits are determined accord allocated to the UE , and bo , bi , b2 , . . . , bm - 2 are binary ing to r , and the r is as follows : when xsN - MSN , bits obtained by performing a bitmap mapping on r = xxM + L - 1 ; 
resources of which indexes are 0 , 1 , . . . , M - 2 ; wherein x is an index of a starting resource allocated to 

when the UE , and L is a number of resources allocated to the 
UE ; wherein the device implements flexible scheduling 
and relatively low overhead . 

X 2 M - 1 , r = 2M – 1 x ( x – M + 2 ) + I b ; * 2 - 1 ; 13 . A non - transitory computer - readable storage medium , 
ne storing a computer - executable instruction , wherein the com 

puter - executable instruction is used to execute the method 
according to claim 1 . 

wherein bo , bi , b2 , . . . , by - 2 are binary bits obtained by 14 . The method according to claim 4 , wherein the number 
performing the bitmap mapping on resources of which of the required indication bits is Q = llog2 ( ( N - M + 2 ) * 
indexes are x - M + 1 , x - M + 2 , . . . , X - 1 . 2M - 1 - 1 ) . 

8 . The method according to claim 1 , wherein the method 15 . The method according to claim 6 , wherein the number 
for indicating a resource allocation further comprises : the of the required indication bits is Q = llog , ( ( N - M + 2 ) * 
indication bits are determined according to r , and the r is as 2 - - - 1 ) . 
follows : 16 . The method according to claim 7 , wherein the number 
when xsM - 1 , r = ; _ * ( i ) + L - 1 ; wherein x is a maximum 55 of the required indication bits is Q = llog2 ( ( N - M + 2 ) * 

index of resources allocated to the UE , and L is a 2M - 1 - 1 ) . 2 
number of the resources allocated to the UE ; when 17 . The method according to claim 8 , wherein the number 

of the required indication bits is 

( M - 2 

X ( M M 
- 1 , r = - 

+ 1 ) 60 x > M + ( x – M XM + L - 1 ; = [ 108 . ( Mx ( N – M + 1 ) + MCM = 1 ) ; 
or , when x < M - 1 , r = ( 1 ) + L - 1 ; 

izo 
18 . The method according to claim 1 , wherein the method 

65 for indicating a resource allocation further comprises : the 
wherein x is a maximum index of resources allocated to the indication bits are determined according to r , and the r is as 
UE , and L is a number of the resources allocated to the UE ; follows : 



36 
US 10 , 326 , 571 B2 

35 
when x > N - M , r = ( N - M + 1 ) xM + I ; - N - 1 - x ( i ) + L - 1 ; 
wherein x is an index of a starting resource allocated to 

the UE , and L is a number of resources allocated to the 
UE . 


